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The high energy demands in our society pose great challenges if
we are to avoid adverse environmental effects. Increasing energy
efficiency and the reduction and/or prevention of the emission
of environmentally harmful substances are principal areas of focus
when striving to attain a sustainable development. These are the
key issues of the CHEC (Combustion and Harmful Emission Control)
Research Centre at the Department of Chemical Engineering of the
Technical University of Denmark. CHEC carries out research in
fields related to chemical reaction engineering and combustion,
with a focus on high-temperature processes, the formation and
control of harmful emissions, and particle technology. 
In CHEC, fundamental and applied research,  education and know-
ledge transfer are closely linked, providing good conditions for the
application of research results. In addition, the close collabora-
tion with industry and authorities ensures that the research activ-
ities address important issues for society and industry.
CHEC was started in 1987 with a primary objective: linking funda-
mental research, education and industrial application in an inter-
nationally orientated research centre. Its research activities are
funded by national and international organizations, e.g. the Tech-
nical University of Denmark.
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Thermal diffusion factor for Benzene +n-Heptane Mixture using SRK
Bou-Ali et al. experimental data
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Thermal diffusion factor n-Butane
n-Butane + n-Hexane + n-Decane
Haase 1969
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Thermal diffusion factor for n-Decane
n-Butane + n-Hexane + n-Decane
Kempers 1989
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Thermal diffusion factor for n-Hexane
n-Butane + n-Hexane + n-Decane
shucla Firoozabadi 1998
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Appendix B
Results of the calculations for non-ideal binary
mixtures
The Appendix is found on the attached CD.
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S00 =
∣∣∣∣∣∣∣∣∣∣∣∣
s−2−2 s−2−1 s−21 s−22
s−1−2 s−1−1 s−11 s−12
s1−2 s1−1 s11 s12
s2−2 s2−1 s21 s22
∣∣∣∣∣∣∣∣∣∣∣∣
S01 =
∣∣∣∣∣∣∣∣∣∣∣∣
s−2−2 s−2−1 s−20 s−22
s−1−2 s−1−1 s−10 s−12
s1−2 s1−1 s10 s12
s2−2 s2−1 s20 s22
∣∣∣∣∣∣∣∣∣∣∣∣
S0−1 =
∣∣∣∣∣∣∣∣∣∣∣∣
s−2−2 s−20 s−21 s−22
s−1−2 s−10 s−11 s−12
s1−2 s10 s11 s12
s2−2 s20 s21 s22
∣∣∣∣∣∣∣∣∣∣∣∣
s00 = 8
M1M2Ω
(1,1)∗
12
(M1 + M2)2
s01 = s10 = 8
√
2M1M
2
2
(
5
4
Ω
(1,1)∗
12 − 32Ω(1,2)∗12
)
(M1 + M2)
5
2
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s20 = s02 = 4
√
2M1M
3
2
(M1 + M2)
7
2
(
35
8
Ω
(1,1)∗
12 −
21
2
Ω
(1,2)∗
12 + 6Ω
(1,3)∗
12
)
s−10 = s0−1 = −
(
M1
M2
) 3
2
s01
s0−2 = s−20 = −
(
M1
M2
) 5
2
s02
s11 = − 8M2(M1+M2)3
(
5
8
(6M21 + 5M
2
2 )Ω
(1,1)∗
12 −
(
15
2
Ω
(1,2)∗
12 − 6Ω(1,3)∗12
)
M22 + 2M1M2Ω
(2,2)∗
12
)
+4Ω
(2,2)∗
12
√
2M2
M1+M2
(
σ11
σ12
)2
z2
z2
s21 = s12 =
8M22
(M1+M2)4
⎛
⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
35
32
(12M21 + 5M
2
2 )Ω
(1,1)∗
12
−63
16
(4M21 + 5M
2
2 )Ω
(1,2)∗
12
+57
2
M2Ω
(1,3)∗
12 − 15M22Ω(1,4)∗12
+7M1M2Ω
(2,2)∗
12
−8M1M2Ω(2,3)∗12
⎞
⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠
+
√
2M2
M1+M2
(
7Ω
(2,2)∗
11 − 8Ω(2,3)∗11
)(
σ11
σ12
)2
z1
z2
s−21 = s1−2 = − 8
√
M51M
3
2
(M1 + M2)3
⎛
⎝ 59532 Ω(1,1)∗12 − 56716 Ω(1,2)∗12 − 572 Ω(1,3)∗12
−15Ω(1,4)∗12 − 7Ω(2,2)∗12 + 8Ω(2,3)∗12
⎞
⎠
s22 =
8M22
(M1+M2)5
⎛
⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
35
128
(40M41 + 168M
2
1M
2
2 + 35M
4
2 )Ω
(1,1)∗
12
−21
16
M22 (84M
2
1 + 35M
2
2 )Ω
(1,2)∗
12
+3
4
M2(108,M
2
1 + 133M
2
2 )Ω
(1,3)∗
12 − 105M42Ω(1,4)∗12
+45M42Ω
(1,5)∗
12 +
7
2
M1M2(4M
2
1 + 7M
2
2 )Ω
(2,2)∗
12
−56M1M32Ω(2,3)∗12 + 40M1M32Ω(2,4)∗12 + 12M21M22Ω(3,3)∗12
⎞
⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠
+
√
2M2
M1+M2
(
77
4
Ω
(2,2)∗
11 − 28Ω(2,3)∗11 + 20Ω(2,4)∗11
)(
σ11
σ12
)2
z1
z2
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s2−2 = s−22 =
8(M1M2)
5
2
(M1 + M2)5
⎛
⎜⎜⎜⎜⎜⎜⎝
8505
128
Ω
(1,1)∗
12 − 249916 Ω(1,2)∗12
+723
4
Ω
(1,3)∗
12 − 105Ω(1,4)∗12 + 45Ω(1,5)∗12
+77
2
Ω
(2,2)∗
12 + 56Ω
(2,3)∗
12
−40Ω(2,4)∗12 − 12Ω(3,3)∗12
⎞
⎟⎟⎟⎟⎟⎟⎠
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L00ii = 0
L00ij =
2z1z2
A∗12[λij]1
+
∑
k =i
2zizjMj
MiA∗12[λij]1
i = j
L01ii = 5
∑
k =i
zizkMk
(
6
5
C∗ij − 1
)
(Mi + Mj)A∗ik[λij]1
L10ij =
Mi
Mj
L01ij
L11ii = −
4z2i
[λi]1
−
∑
k =i
2zizk
(
15
2
M2i +
25
4
M2k − 3M2kB∗ik + 4MiMkA∗ik
)
(Mi + Mk)2A∗ik[λik]1
L11ij =
2zizj
(
55
4
− 3B∗ij − 4A∗ik
)
(Mi + Mj)2
i = j
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Q00ij = 8
√
πRT
2
⎛
⎜⎝
∑
j
zizjΩ
(1,1)∗
ij σ
2
ij√
Mi+Mj
(
δik
√
Mj
Mi
− δkj
)
− zk
zi
√
Mk
Mi
∑
j
zizjΩ
(1,1)∗
ij σ
2
ij√
Mi+Mj
(√
Mj
Mi
− δij
)
⎞
⎟⎠
Q01ij = 8
√
πRT
2
∑ zizjσ2ij (54Ω(1,1)∗12 − 32Ω(1,2)∗12 )
(Mi + Mj)
3
2
(
δijMj
√
Mj
Mi
+ δkjMi
)
Q10ij = Q
01
ij
Q02ij = 4
√
πRT
2
∑
zizjσ
2
ijδik
√
M5j
Mi(Mi + Mj)5
(
35
4
Ω
(1,1)∗
12 −
14
3
Ω
(1,2)∗
12 + Ω
(1,3)∗
ij
)
Q20ij = Q
02
ij
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Q11ij = 8
√
πRT
2
∑
j
zizjMiMjσ
2
ij
(Mi + Mj)
5
2
⎛
⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
δij√
M3i Mj
⎛
⎜⎜⎜⎝
5
6
(6M2i + 5M
2
2 )Ω
(1,1)∗
ij
−M2j
(
10
3
Ω
(1,2)∗
ij + Ω
(1,3)∗
ij
)
+4MiMjΩ
(2,2)∗
ij
⎞
⎟⎟⎟⎠
−δij
⎛
⎝ 554 Ω(1,1)∗ij − 103 Ω(1,2)∗ij
+Ω
(1,3)∗
ij − 4Ω(2,2)∗ij
⎞
⎠
⎞
⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠
Q12ij = 8
√
πRT
2
∑
j
zizjσ
2
ij
(Mi + Mj)
7
2
⎛
⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
δij
√
Mj
M5i
⎛
⎜⎜⎜⎜⎜⎜⎝
35
32
(12M2i + 5M
2
2 )Ω
(1,1)∗
ij
−63
16
(
4M2i + 5M
2
j
)
Ω
(1,2)∗
12
+57
2
M2j Ω
(1,3)∗
ij + 15MiMjΩ
(1,4)∗
ij
+7MiMjΩ
(2,2)∗
ij − 6MiMjΩ(2,3)∗ij
⎞
⎟⎟⎟⎟⎟⎟⎠
−δijM2i Mj
⎛
⎜⎜⎜⎝
595
32
Ω
(1,1)∗
ij − 56716 Ω(1,2)∗ij
+57
2
Ω
(1,3)∗
ij − 15Ω(1,4)∗ij
+7Ω
(2,2)∗
ij − 8Ω(2,3)∗ij
⎞
⎟⎟⎟⎠
⎞
⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠
Q21ij = Q
12
ij
Q22ij = 8
√
πRT
2
∑
j
zizj(MiMj)
2σ2ij
(Mi+Mj)
9
2⎛
⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
δijMj
(MiMj)
5
2
⎛
⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
35
128
(40M4i + 168M
2
i M
2
j + 35M
4
j )Ω
(1,1)∗
ij
−21
16
M2j (84M
2
i + 35M
2
j )Ω
(1,2)∗
ij
−3
4
M2j (108M
2
i + 133M
2
j )Ω
(1,3)∗
ij
−105M4j Ω(1,4)∗ij + 45M4j Ω(1,5)∗ij
−7
2
MiMj(4M
2
i + 7M
2
j )Ω
(2,2)∗
ij − 56MiM3j Ω(2,3)∗ij
+40MiM
3
j Ω
(2,4)∗
ij + 12M
2
i M
2
j Ω
(3,3)∗
ij
⎞
⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠
−δij
⎛
⎜⎜⎜⎜⎜⎜⎝
8505
128
Ω
(1,1)∗
ij − 249916 Ω(1,2)∗ij
+723
4
Ω
(1,3)∗
ij − 105Ω(1,4)∗ij
+45Ω
(1,5)∗
ij − 772 Ω(2,2)∗ij + 56Ω(2,3)∗ij
−40Ω(2,4)∗ij + 12Ω(3,3)∗ij
⎞
⎟⎟⎟⎟⎟⎟⎠
⎞
⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠
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The high energy demands in our society pose great challenges if
we are to avoid adverse environmental effects. Increasing energy
efficiency and the reduction and/or prevention of the emission
of environmentally harmful substances are principal areas of focus
when striving to attain a sustainable development. These are the
key issues of the CHEC (Combustion and Harmful Emission Control)
Research Centre at the Department of Chemical Engineering of the
Technical University of Denmark. CHEC carries out research in
fields related to chemical reaction engineering and combustion,
with a focus on high-temperature processes, the formation and
control of harmful emissions, and particle technology. 
In CHEC, fundamental and applied research,  education and know-
ledge transfer are closely linked, providing good conditions for the
application of research results. In addition, the close collabora-
tion with industry and authorities ensures that the research activ-
ities address important issues for society and industry.
CHEC was started in 1987 with a primary objective: linking funda-
mental research, education and industrial application in an inter-
nationally orientated research centre. Its research activities are
funded by national and international organizations, e.g. the Tech-
nical University of Denmark.
technical university  of  denmark
department of chemical engineering
Center for Phase Equilibria and Separation Processes (IVC-SEP)
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